The excitability of the motor cortex to magnetic stimulation was evaluated in seven patients with cerebellar lesions (six patients with a unilateral lesion) and in 20 control subjects. Magnetic motor threshold was defined at rest. In all but one of the patients with a hemicerebellar lesion the threshold was higher in the motor cortex contralateral to the impaired hemicerebellum and the rightl left threshold asymmetry was clearly greater than normal. In the patient with a lesion involving both cerebellar hemispheres the magnetic threshold was above the normal limit on both sides. The latencies of motor responses were normal in all patients. This increase in the magnetic threshold of the motor cortex functionally related to the impaired hemicerebellum suggests the existence of a facilitating tonic action of the cerebellum on central motor circuits that might act at the cortical, or spinal level, or both. (3 Neurol Neurosurg Psychiatry 1994;57: 108-1 10) 
Abstract
The excitability of the motor cortex to magnetic stimulation was evaluated in seven patients with cerebellar lesions (six patients with a unilateral lesion) and in 20 control subjects. Magnetic motor threshold was defined at rest. In all but one of the patients with a hemicerebellar lesion the threshold was higher in the motor cortex contralateral to the impaired hemicerebellum and the rightl left threshold asymmetry was clearly greater than normal. In the patient with a lesion involving both cerebellar hemispheres the magnetic threshold was above the normal limit on both sides. The latencies of motor responses were normal in all patients. This increase in the magnetic threshold of the motor cortex functionally related to the impaired hemicerebellum suggests the existence of a facilitating tonic action of the cerebellum on central motor circuits that might act at the cortical, or spinal level, or both. ( Excitabilty of the motor cortex to magnetic stimulation in patients with cerebellar lesions Table 2 summarises the neurophysiological findings.
CONTROL SUBJECTS
The RMT for evoking a CMAP in the contralateral ADM muscles ranged between 35% and 68% of the maximal magnetic stimulator output (mean 51-1 (SD 9-3)) with a mean difference between sides of 3-3 (SD 2-4); range 0-8. The mean CMCT was 9 7 ms (SD 1 1); range 7-7-12.
UNILATERAL CEREBELLAR LESION
In all but one patient (patient 6, table 2) with a unilateral cerebellar lesion the RMT was higher in the motor cortex contralateral to the impaired hemicerebellum than in the motor cortex contralateral to the preserved one and the right/left RMT asymmetry was clearly above normal limits. The CMCT was within normal limits bilaterally in all patients (table  2) .
BILATERAL CEREBELLAR LESION
In the patient with a lesion involving both cerebellar hemispheres the RMT was bilaterally higher than normal with no significant right/left RMT asymmetry. The CMCT was within normal limits (table 2) .
Discussion
An interesting result of the present study is the reduction of the excitability of the motor cortex contralateral to the impaired henmicerebellum, shown by the enhancement of the RMT. The abnormal increase of the RMT is particularly evident in the comparative study of the two sides in cases of unilateral cerebellar lesion. A similar finding has been reported by Caramia et al for patients with spinocerebellar ataxia.4 The association of pyramidal deficits in their patients interfered with a definite explanation of this phenomenon, however, whereas in our patients clinical and neuroradiological findings and CMCT measurement ruled out an involvement of central motor pathways. The present data suggest the existence of a facilitating tonic action of the cerebellum on central motor pathways.
Luciani5 first proposed that the cerebellum exerts a tonic facilitating action on the motor structures and he interpreted symptoms such as asthenia and hypotonia, which are evident in cerebellar lesions, as the result of suppression of this tonic influence.
Several mechanisms can account for the increase in RMT in our patients, and they might act in the brain or the cord, or both. At the cortical level the changes in excitability could have been caused by withdrawal of tonic background support of the cerebellum to the motor cortex.6 At the spinal level the changes may be generated by the pronounced depression of spindle primary afferent discharge produced by the inactivation of the cerebellum. 7 The depression of primary afferent discharge of the spindle deprives the homonymous a motor neurons of a strong facilitatory influence.
More conceivably the increase in the RMT may result from disruption of a complex neocerebellar-cortical-spinal system induced by the inactivation of the cerebellum. 8 Previous studies have reported an opposite effect of the cerebellum on the motor cortex; electrical9 and magnetic'0 cerebellar stimulation produced a phasic inhibition of the motor cortex. Tonic facilitation, suggested by our study, and phasic inhibition produced by cerebellar stimulation are probably due to a different functional state of cerebellar neuronal elements. The tonic facilitation may be due to the continuous activity of deep cerebellar nuclei," whereas the phasic inhibition may be produced by the electrical or magnetic activation of Purkinje cells, which cause a disfacilitation of motor circuits through an inhibition of deep cerebellar nuclei.'2 Patient 6 with an ischaemic lesion in the territory of the lateral branch of the left superior cerebellar artery showed a normal RMT bilaterally. The small size of the lesion involving only the anterior part of the rostral cerebellum may be the reason for the normal RMT. Moreover, the finding of a normal RMT in this patient may be explained by the fact that the lesion was confined in the anterior lobe with normal neocerebellar structures. In fact, as first hypothesised by Bremer in 1935,13 it is only the neocerebellum that exerts a tonic facilitating action whereas the paleocerebellum exerts a tonic inhibiting action.
In conclusion, the reduction of the excitability of the motor cortex functionally related to the impaired hemicerebellum in our patients suggests the existence of a facilitating tonic action of the cerebellum on the motor cortex. From a clinical point of view this study shows that threshold measurement may be an additional index for the functional evaluation of central motor circuits by magnetic transcranial stimulation.
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